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SYSTEMATIC  3 IAS  IN  PERCEPTIONS  OF  R^ODUCT  SUCCESS 

A  maxim  frequently  used  to  describe  current  management  practice  is: 
short  teim  drives  out  long  term.  Hayes  and  Abernathy  (1980),  for  example,  in 
a  very  popular  article,  criticize  the  conduct  of  American  managers  for  its 
short  term  orientation.  However,  the  temporal  orientation  of  the  members  of 
an  organization  has  not  been  systematically  operationalized.  Such  an 
operationalization  is  the  purpose  of  the  present  study.  The  research  will 
show  that  short  term  bias  does  in  fact  occur  for  the  members  of  the  firm 
studied  here,  but  only  for  a  certain  type  of  goal,  and  that  the  pattern  of 
bias  may  be  discussed  in  terms  of  constraints  on  perception  imposed  by  a 
specific  technology  and  by  pervasive,  albeit  theoretical,  characteristics  of 
organizations. 

Temporal  orientation  in  decision  making  is  approached  here  as  a 
dimension  of  individual  causal  maps.  A  causal  map  can  be  defined  as  a 
subjective  system  of  events  linked  by  features  which  suggest  a  causal 
relationship.  Such  systems  have  been  called  by  a  number  of  names:  cause  maps 
Oougon,  Weick  and  Binkhorst,  1976;  Weick,  1979);  scripts  (Schank  and  Abelson, 
1977;  Abelson,  1976);  implicit  theories  of  events  (Ajzen,  1977);  causal 
schemata  (in  attribution  theory,  Kelley  (1967,  1-972);  in  the  study  of  judgment 
under  uncertainty,  Tversky  and  Kahnemann  (1978);  knowledge  structures  (Martin 
et  al.,  1980);  and  cognitive  maps  (Neisser,  1976).  These  systems  differ  in 
several  ways,  such  as  the  number  of  events  in  the  system,  the  degree  of 
emphasis  on  specific  features  linking  events,  the  kind  of  events  in  the 
system,  and  the  degree  to  which  means  or  ends  are  empnasized.  Yet  these 
differences  are  overshadowed,  for  present  purposes,  by  the  fact  that  the 
systems  all  refer  to  a  subjective  ordering  of  specific  events  according  to  a 
scheme  of  causal  inference. 


Individual  causal  maps  can  clearly  be  large  in  the  number  of  events  that 
compose  them  and  complex  in  the  number  of  relationships  that  connect  these 
events  (see  e.g.,  Bobrow  and  Collins,  1975).  Moreover,  individuals  may  have 
separate  causal  maps  for  different  kinds  of  general  outcomes,  e.g.,  personal 
or  organizational  success;  and  maps  with  different  outcomes  may  be  only 
loosely  connected  to  each  other.  Therefore,  to  be  able  to  identify  and 
compare  individual  causal  maps  and  relate  them  to  other  phenomena  in  an 
organization,  a  relatively  narrow  and  specific  focus  must  be  taken.  The 
present  research  focuses  on  causal  maps  in  which  the  generalized  end  is 
product  success,  in  particular  of  computer  software  products. 

Four  types  of  product  success,  performance,  generativity,  coherence,  and 
currency,  are  suggested  as  theoretically  useful  for  understanding  individual 
differences  in  causal  maps  for  product  success.  Other  events  which  are 
important  for  product  success  are  proposed  to  contribute  to  the  theoretical 
types.  The  types  are  ordered  in  a  typology  the  dimensions  of  which  are 
proposed  as  the  causal  features  linking  other  events  to  the  types  in  the 
causal  map  (see  Tversky  and  Gati,  1978  for  a  similar  approach  using  attribute 
dimensions  to  structure  a  feature  matching  tasks).  The  dimensions  of  product 
success  are  time  and  space  (see  Figure  lA) . 

The  temporal  dimension  of  the  typlogy  orders  the  types  according  to 
whether  they  indicate  short  or  long  term  success  and  the  spatial  dimension 
orders  the  types  in  terms  of  whether  success  occurs  inside  or  outside  the 
organization.  This  ends  framework  for  analysing  causal  maps  makes  it  possible 
to  assess  bias  in  the  way  a  population  of  respondents,  in  the  present  case  the 
members  of  a  computer  software  products  firm,  see  events  contributing  to 
product  success.  The  meaning  of  each  type  of  success  is  described  below  in 
greater  detail. 


Performance  is  a  type  of  product  success  which  occurs  in  the  short  term 
within  the  organization.  For  software  products,  performance-  is  indicated  by 
the  event  which  combines  achievement  of  design  goals  and  efficiency  in  run 
time  and  storage  space.  The  effectiveness  and  efficiency  of  a  software 
product  have  long  been  important  considerations  in  the  evaluation  of  the 
product's  technical  worth;  and  consequently,  many  rules  and  procedures  for 
improving  them  have  been  suggested,  aimed  both  at  the  process  of  managing 
projects  producing  software  and  at  the  structure  and  content  of  the  code  (Van 
Tassel,  1973).  These  methods  are  themselves  a  matter  of  debate,  indicating 
that  standards  for  achieving  a  high  performing  software  product  are  not  yet 
generally  accepted.  Consequently,  individual  causal  maps  may  vary  in  the 
degree  to  which  certain  events  are  seen  to  be  important  for  software 
performance. 

The  software  products  industry  is  growing  rapidly,  particularly  in  terms 
of  new  products  introduced.  The  development  of  new  products  is  consequently 
an  important  concern  in  many  if  not  all  software  firms.  Furthermore,  software 
products,  because  they  manage,  either  directly  or  indirectly,  the  information 
needed  to  run  a  user's  business,  must  be  able  to  respond  to  changes  in  the  way 
information  is  structured.  Very  often  this  means  that  the  product  must  be 
reworked  into  a  new  version  of  itself  (Goetz,  1978).  Products  that  either 
have  valuable  parts  which  contribute  to  new  product  development  or  are  easily 
modified  into  new  versions  of  themselves  can  be  thought  of  as  generative. 
Unlike  performance,  generativity  takes  place  in  the  long  term,  but  like 
performance  it  occurs  inside  the  organization. 

A  software  product  is  most  often  used  by  people  outside  the  organization 
that  developed  it.  These  users  are  generally  unfamiliar  with  the  technical 
properties  of  the  product  but  can  be  expected  to  understand  its  purpose  and 
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use  it  effectively.  A  software  firm  can  work  on  making  its  product  more 
understandable  and  acceptable  to  users;  the  verdict,  howeverj  is  in  user 
perceptions,  not  those  of  the  developer.  The  coherence  of  a  product  is  a  type 
of  success  involving  user  perceptions  and  effective  use  of  the  product  outside 
the  developnent  organization  and  is  relevant  in  the  short  term. 

Software  products  may  also  be  useful  outside  the  organization  in  the 
long  term.  User  perceptions  of  a  product  may  change  significantly  over  time. 
The  growth  rate  of  tne  software  market,  the  changing  characteristics  of 
software  products,  and  new  information  management  needs  of  users  lead  to  a 
deterioration  of  product  usefulness.  Current  users  of  a  product  will  develop 
new  needs  which  a  product  must  satisfy.  Furthermore,  new  users  may  have  needs 
for  the  management  of  information  that  are  different  from  the  needs  of  old 
users.  To  expand  its  market  the  product  must  be  able  to  meet  these  needs  of 
potential  users.  The  currency  of  a  product  refers  to  its  continued  viability 
for  old  users  whose  demands  have  changed  and  its  ability  to  attract  new  users 
who  have  requirements  unlike  those  which  the  product  was  originally  intended 
to  satisfy.   Like  coherence  currency  is  judged  outside  the  organization.  The 
perception  of  the  product's  ability  to  satisfy  new  requirements,  whether  or 
not  the  product's  design  has  changed,  is  the  key  determinant  of  currency;  a 
product  will  sometimes  do  more,  than  it  was  originally  meant  to  do. 

Each  type  of  success  may  occur  independently  of  the  others.  A  product 
may  perform  according  to  specifications  but  be  neither  coherent  to  users  nor 
contribute  to  any  new  product.   Likewise,  a  product  my  be  coherent  without 
performing  well  or  contributing  to  future  needs  inside  or  outside  the 
organization.  A  product  may  perform  badly  and  be  incoherent  and  yet  be 
valuable  as  a  source  of  parts  for  the  development  of  new  products.  Finally, 
in  enough  time,  a  product  may  meet  new  user  needs,  having  served  old  needs 


badly.  Combinations  of  types  may  also  occur.  A  product  can  perform  well  and 
be  coherent  and  generative  and  yet  perform  badly  and  lack  currency,  and  so 
on.  Thus  there  are  no  theoretical  constraints  on  the  importance  events  may 
have  for  the  occurrence  of  the  types  of  success:  an  event  may  contribute  to 
one  or  more  types  of  success  virtually  without  restriction. 


Methods  and  Results 

Ninety-three  members  of  a  computer  software  products  firm  participated 
in  the  study.  Eight  nominal  groups  (Delbecq  et  al.,  1975)  were  run  to  derive 
a  list  of  events  which,  in  the  language  of  firm  members,  contributed  to 
software  product  success.  The  list,  containing  352  events,  was  content 
analysed  into  52  categories.  A  pilot  test  was  run  with  seven  members  of  the 
firm  to  identify  those  events  which  contributed  in  significantly  different 
degrees  to  the  four  types'  of  product  success,  each  of  which  was 
operationalized  as  an  event  (see  Figure  1-3).  Thirty-one  events  were  selected 
from  the  results  of  the  pilot  test  as  discriminating  significantly  among  the 
types  of  success.  These  events  are  listed  in  Table  lA.  All  subjects  were 
asked  to  indicate  how  important  each  of  these  events  was  for  the 
accomplishment  of  each  type  of  product  success. 

Their  responses  were  input  to  CANDECOMP,  an  n-mode,  n-way  individual 
differences  scaling  program  (Carroll  and  Chang,  1970;  Carroll  and  Arable, 
1980),  with  three  and  two  dimensional  solutions  specified.  The  third 
dimension  added  only  5%  to  variance  explained  and  so  the  two  dimensional 
solution  was  selected  for  interpretation.  The  positions  of  the  thirty-one 
events  and  the  four  types  of  product  success  in  the  two-dimensional  solution 
are  shown  in  Table  IB. 

The  axes  of  the  scaling  solution  were  interpreted  according  to  the 
weights  of  the  types  of  success.  The  horizontal  axis  was  labeled  the  space 
dimension  since  the  inside  types  of  success  are  on  the  right  side  of  the  space 
and  the  outside  types  to  their  left.  The  vertical  axis  was  interpreted  as  the 
time  dimension  because  the  weights  of  both  long  term  types  were  greater  than 
those  of  tne  snort  term  types. 


Four  pairs  of  events  were  then  selected,  each  pair  from  a  region  of  the 
space  that  could  be  associated  with  a  particular  type  of  product  success. 
These  pairs  are  shown  in  Table  2A.  A  subset  of  members  were  asked  to  compare 
the  eight  events  in  terms  of  the  similarity  of  their  contribution  to  product 
success  in  general.  Responses  were  input  to  INDSCAL,  a  two-mode,  three-way 
individual  differences  scaling  program  (Carroll  and  Chang,  1970;  Carroll  and 
Arable,  1980)  with  a  two  dimensional  solution  specified.  The  results  of  the 
scaling  are  shown  in  Table  23.  Note  the  resemblance  between  the  INDSCAL  and 
CANDECQ-IP  patterns  (allowing  for  a  sign  change  on  the  horizontal  axis). 

Finally,  the  strength  of  the  causal  features  linking  the  events  to  the 
types  of  success  was  assessed.  Memoers  were  asked  to  choose  between  three 
alternative  causal  relationships:  either  an  event  led  to  a  type  of  success, 
the  type  of  success  led  to  the  event,  or  both  directions  were  equally  possible 
(see  Tversky  and  Kahnemann,  1978).  The  four  pairs  of  events,  each  pair  linked 
to  a  type  of  product  success,  were  used  to  form  eight  causality  questions. 
These  questions  and  the  percentage  of  respondents  who  chose  the  alternatives 
in  each  question  are  shown  in  Table  3. 


Discussion 

The  three  ways  perceptions  of  product  success  were  measured  are 
consistent  in  that  each  shows  a  bias  against  long  term  success  outside  the 
firm.  The  results  of  the  causality  tests  suggest  why  the  bias  against 
currency  in  the  scaling  solutions  occurred.  The  reason  is  that  firm  members 
do  not  generally  identify  a  causal  feature  linking  events  to  currency,  but  do 
identify  causal  features  for  the  other  types  of  product  success.  Since,  in 
the  absence  of  time  as  a  causal  feature  linking  them,  events  and  types  of 
success  are  connected  by  cues  indicating  location,  coherence  and  currency  are 
seen  close  together.  Furthermore,  because  a  causal  feature  is  perceived 
between  events  and  coherence,  currency  lies  closer  to  the  short  term  side  of 
product  success  rather  than  coherence  closer  to  the  long  term  side. 

The  distribution  of  events  in  the  CANDECOMP  solution  shows  that,  in 
general,  the  events  which  describe  product  characteristics  are  associated  with 
long  term  success  and  those  associated  with  organizational  or  production 
characteristics  with  short  term  success.  Also,  events  which  refer  to  users 
are  linked  to  coherence  and  currency  and  those  net  referring  to  users  to 
performance  and  generativity.  Thus  user-product  events  are  in  the  long 
term/outside  region  of  the  space.  In  the  short  term/outside  region  are 
interactions  between  users  and  the  organization. 

Both  CANDECOMP  and  INDSCAL  produce  weights  (not  shown)  for  each 
individual  on  the  time  and  space  axes.  Predicting  individual  differences  in 
these  weights,  using  variables  from  such  theoretical  frameworks  as  task 
characteristics  (Hackman  and  Oldham,  1975),  socialization  (Schein,  1971), 
modes  of  organizing,  including  function,  product,  user  and  geography  (see, 
e.g.,  Galbraith,  1974)  and  network  role  structure  (White,  Boorman  and  Breiger, 
1976),  would  aid  organization  designers  concerned  with  increasing  the  detail 
of  long  term  scenarios  for  decision  makers. 
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But  how  generalizable  are  these  results?  First,  they  may  be  constrained 
both  by  the  technology  and  stage  of  development  of  the  software  industry. 
Software  firms  are  focused  on  product  in  a  unique  way.  Their  production 
process  is  virtually  trivial  and  process  innovations  tend  in  any  event  to  be 
advances  in  software  technology  (Lecht,  1977,  Chapter  10).  Also,  the  industry' 
is  young  and  growing  rapidly  (Goetz,  1978);  therefore,  its  cost  structure  is 
governed  alrnost  exclusively  by  product  development  and  marketing  rather  than 
production.  However,  one  wonders  whether  software  firms  do  not  therefore 
present  the  best  case  for  perceptions  of  the  time  dimension  since 
organizations  less  focused  on  product  than  process  should  make  fewer 
distinctions  between  what  a  product  is  now  and  what  it  might  need  to  become. 
For  such  firms  the  difference  between  short  and  long  term  success  inside  the 
organization  might  therefore  be  less  than  the  difference  shown  in  the  data 
here. 

To  what  degree,  though,  is  the  firm  in  the  present  study  representative 
of  software  firms  in  general?  This  question  is  difficult  to  answer  because 
the  software  industry  is  emerging  and  fragmented.  Most  software  products 
companies  are  quite  small  because  they  are  so  new.  It  might  be  accurate  to 
say  that  the  firm  is  representative  of  a  strategic  group  (see  Porter,  1980)  in 
the  software  industry.  The  mapping  of  different  orientations  towards  product 
success  onto  strategic  groups  in  an  industry  would  increase  the  specificity  of 
general  statements  like  that  of  Hayes  and  Abernathy  and  is  a  task  for  future 
research. 

In  a  very  general  sense,  however,  the  data  may  reflect  a  constraint  on 
inferences  about  product  outcomes  which  is  inherent  in  all  organizations. 
Such  a  constraint  might  be  imposed  because  change  inside  the  organization  is 
more  predictable  than  change  outside.  Thompson's  (1967)  concepts  of  technical 
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and  organizational  rationality  are  apposite.  In  the  technical  core  the 
dominant  focus  is  on  achieving  instrumental  and  economic  rationality  (in 
Thompson's  terms),  and  long  run  considerations  are  clearly  separate  from  these 
purposes.  Those  components  subject  to  organizational  rationality  manage  the 
demands  of  the  firm's  environment  and  coordinate  the  various  activities  of  the 
organization,  in  order  to  maintain  the  ability  of  the  technical  core  to  pursue 
its  goals.  Technical  and  organizational  rationality  are  related  to  success 
within  the  firm:  short  term  product  success  inside  the  firm  by  definition  is 
a  technically  rational  outcome  and  long  term  success  inside  meets 
contingencies  and  is  thus  organizationally  rational.  However,  outside  types 
of  success  are  not  distinguishable  in  this  way  and  are  perceived  therefore  as 
much  more  similar. 

How  strongly  short  term  bias  towards  product  success  outside  the  firm, 
as  found  in  the  results  presented  here,  can  be  attributed  to  strategic  group, 
industry,  or  general  organizational  characteristics  is  a  question  that  falls 
under  the  general  heading  of  cognitive  organization  theory,  the  seminal  work 
in  which  is  March  and  Simon's  Organizations  (1958).  Questions  under  this 
heading  should  be  addressed  and  answered  before  the  interplay  of  culture  and 
cognition,  discussed  by  Hayes  and  Abernathy,  becomes  the  dominant  issue  in 
debates  about  managerial  style. 
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SHORT  TERf^ 


LONG  TERf^ 


INSIDE  THE 
ORGANIZATION 


OUTSIDE  THE 
ORGANIZATION 


PERFORMANCE 

GENERATIVITY 

COHERENCE 

CURRENCY 

B.   Type  of  Product  Success 
Performance 


Event  Indicating  Type  of  Success 

The  product  meets  its  design  goals  and 
runs  efficiently  in  time  and  space. 


Generativity 


The  product  can  be  easily  made  into  new 
versions  of  itself  and  contributes  to 
new  product  developement. 


Coherence 


The  product  is  accepted,  used 
effectively,  and  understood  by  current 
users. 


Currency 


The  product  can  meet  the  new  needs  of 
current  u&ers  and  the  needs  of  new 
users. 


Resui t y  rf  r'-rercwp  '. 


Tvp-:5  or  Success 


Events 

There  Is  close  contact  »i 
The  develoD?:   M.ij  .i  :rec; 
The  product    ■      ;    :t   ;  :•-    - 
Prod'jct  ?tri 
The  devt-'.r  I       •   'i 
An  effccti\>    '      '   ;     ' 
The  price  of  ti  ;  yrcj  .c:. 
The  veno.ir  i>:  c^-.Titicd  t 
The  proc.ct  lo?.  "ood  cor. 
The  dsvel.ni.-r  ■^:-:*i  t'-r   : 
The  devel-..      i^    .     -   -v 
The  prcCuU   .    .  :      . 

In  a  phasoj  .-  .  :  '- - 

with  a  r^vi:.  :  .  ■    -.; 
What  base  =:    :       ■        : 
Product  hj-   L 
Product  dell. 
Produce  sol'.    ^   -  t- "  :1>   ' 
The  developn;r.t  ^rginizc: 
■  The  product  Is  easy  to  c: 
The  product  is  e^oy  to  i' 
The  tert.s  and  conditions 
product . 

The  product  is  pilot  tes 
The  level  of  experience 
The  users  of  the  prcduct 
The  product  is  righiy  ac 
The  proGjct  interfaces  = 
Using  the  product  is  eff 
Ttie  nu:;iber  o'  Duis  encc-i 
The  product  is  accuratel 
The  product  approaches  a 
The  user  has  a  specific 


tn  the  end  user  durirj  d-vclcpment. 

•;j  pictui-'  of  «no  will  be  using  the  product. 

rrn^s  r.achincs. 


0  ttie  product. 

^ntation. 

rends  that  affect  the  life  of  the  product. 

;:;  a  Qood  reputation. 

-:rts' the  user. 

::cijct  develcpnent,  each  phase  is  cc.-npleted 

,jle  individuals. 
;_,/jre  tne  prccuct  rtns  on. 
:,  tram  users  p3int  of  view. 

:jule. 
.-jDlen:. 
icn  supports  the  prcduct  all  the  way  through. 


repuired  of  the  user. 

are  trained, 
danced  technologically. 

asily  with  existing  products  of  the  vendor. 
Icient  in  tenns  of  hu'an  resources, 
r.tered  when  the 'product  i?  installed. 
/  represented  by  marketing. 

problem  in  a  way  that  seens  natural  to  the  user, 
requireinent. 


B.    CANDECOMP  Scaling  of   thlr 


and   Four  Tyr^s  "'   Product  Succc 
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TABl.K  2 
Results  of  Individual  Differer.ces  Scaling  of 
Eight  Events  using  INDSCAL 


Performance: 

1.  The  development  teara  has  liitrinsic  ability 

2.  In  a  phased  approach  to  dcvelopn.i-nt ,  each  phase 
with  a  review  by  knowledgable  individuals 

Generatlxlty: 

3.  'The  product  is  i«rtable  access  machines 

4.  The  product  is  highly  advanced  techi.ologically 

Currency: 

5.  An  effective  user  system  can  be  demonstrated 

6.  The  product  solves  a  timely  problem 


Cohe 


7.  There  is  close  contat 

8.  The  developer  has  a  precise  pi 


the  end  user  during  development 
£  who  will  be  using  the 


B.  ISDSCAL  Scaling  in  Two  Dimensions  of  Eight  Events  -   R  =  .52 
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Table    3 
Results   of  Tests    for   Causal   Feature 
Linking  Events  to  Types  of  Product  Success 


Th."  dcwlopi-.cnt  te.i-i 


Event,!        In  A  jhj^cd  ,-;'proach  to  irroduct  develornon:. 
cor-ipletod  by  knov3c3gpai:le  indivitiuels 

Perforr^ince:      Tr.o  prod-jct  r-.e»Ls  its  design  co.'ls  and 


l-tL^uc:. 


tnd   user   durinj   dcv 
i:re  ot  vho  w;ll   bo 


A.       Results   fcr 


1.  Ev=ntj    Icadi    to  per  for: 

2,  Pcrfoiiii-nco   l^ads    to  e' 


h.       Results   for  Evt' 


ent     leads   to  Pjrroraeno 


58.? 

1. 

Evcnti 

leads   to  Cohere 

25.5 

2. 

Coherer 

ce   leads   to   Eve. 

16.4 

3. 

Rol.,ta 

-^nr.!itr   in  £oO,  c 

3.       Relationship   in 


Event    :        Th, 


DescrJ^ 

i-jct   .;rlvos  a  tiroly  pre:. 


Cencrativit/:        The 


*.       ."es-lts   for  Event, 


A.         Results   for 


3.       Relationship 
Result^   far  E\ent 


51.9 
22.2 
25.9 


1.  Event      leads    to   " 

2.  Genrativity   leads 


1.  Kventj   lo,-,rts  tc  Currcn 

2.  Currency   leaas   to  Evci. 

3.  Relati_nship  ir.  both  d 
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